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Earthquakes

can swing in a vertical plane. It is held in a
horizontal position by a vertical spring; the
natural period can be lengthened by attach-
ing the spring at a point below the general
line or bar. Its general action is like that of
instruments recording horizontal movements.

The record, which is usually called a seis-
mogram, is made on a rotating drum, which
may be covered with smoked paper, on which
the point of the magnifying lever scratches
the record. Time marks are made on the drum
every minute, so that the exact time of ar-
rival of a disturbance and the period of the
waves, may be determined. Instruments have
not proved very successful in the megaseis-
mic region because the violence of the dis-
turbance throws them out of commission, but
they are very successful at distant stations.
They have enabled us to construct the trans-
mission curve, and to study the character of
the vibrations. They enable us to determine
the place of origin and the time of occur-
rence of earthquakes under the sea or in un-
civilized regions, even when no other infor-
mation is available. The magnifying power
of seismographs is usually somewhere be-
tween 25 and 100 times, but some run as
high as 1000. The movements recorded are
often so extremely small that the unit used
to express them is i/iooo mm. or 1/25000 in.

The focus may be some m. below the
earth's surface, and the region immediately
above it at the surface is called the epicenter.

As earthquakes are so closely related to
geologic activity, it is probable that the focus
is rarely as much as a score of m. below the
surface. The more deep-seated the focus, the
more slowly will the distance from it and,
therefore, the intensity of the shock, decline
with increasing distance from the epicenter.
If the focus were at the center of the earth,
all parts of the surface would be equally
affected. Experience shows that the .intensity
declines rapidly with distance from the epi-
center ; and therefore the focus must be shal-
low. Sometimes it is actually at the surface.
Times observations are not yet sufficiently
accurate to make a good determination of
this depth, if it is small. It is not impossible
that some earthquakes may originate at great
depths and not be felt anywhere at the sur-
face, the disturbance being recorded only by
seismographs. This problem is now under
investigation.

By plotting the locations of nearly 160,000
earthquakes, Dr. Montessus de Ballore dis-
covered that nearly 95 per cent, occurred in
two great zones, one surrounding the Pacific

Ocean, and the other passing through the
Mediterranean, the Caucasus, the Himalayas,
the East Indies, and the West Indies. These
zones correspond to the region of great de-
posits of sediments in the Mezozoic Age; in
places these sediments, solidified into rock,
have been raised to form the great mountain
ranges now existing. The same observer and
Milne have pointed out that many of the great
catastrophes occur on the great slopes of the
world. This seems due not to the breaking
down of these slopes, but rather to their con-
tinued development; for they are regions of
great faults, so recent that there has not been
time for their degradation by erosion. Earth-
quake regions are regions of active geological
movements. Milne has estimated that 30,000
earthquakes occur annually, and about 50 can
be recorded by seismographs all over the
world. Many general or local catalogues of
earthquakes have been compiled, the greatest
being that of Montessus de Ballore (not pub-
lished) listing over 177,000 shocks. The lists
are very incomplete, especially for early his-
toric times, for uncivilized countries and for
oceanic areas. Seismographs are now so widely
distributed that few shocks, even of moderate
intensity, can escape record.
It is easy to predict the regions where
strong earthquakes are apt to occur by the
simple formula that where earthquakes have
occurred they are pretty sure to occur again.
The Lisbon Earthquake, which occurred on
Nov. i, 1755, is the most notable earthquake
of history. There were two violent shocks a
little before 10 A. M. and a third about mid-
day. The air became filled with dust from
the falling houses, and fires were started.
Soon after the earlier shocks the sea with-
drew from the shore and then rushed back
in three large waves, from 15 to 20 ft. high,
completing the destruction and drowning
many people. The earthquake was undoubt-
edly due to movement on a submarine fault
opposite the southwestern part of Spain. It
made a profound impression on the civilized
world, and was generally looked upon as a
divine castigation.
The NEW MADRID EARTHQUAKES
are the heaviest shocks that have been re-
corded in North America. They occurred on
Dec. i, 1811, Jan. 26, and Feb. 7, 1812, with
many lighter shocks between and after these
dates. The origin was in the alluvial basin
of the Mississippi, centering near the south-
eastern corner of Missouri. The shocks were
felt as far as Boston, 1,100 m. distant. Over
an area 100 m. long in a northwesterly-south